Abstract: On the basis of the grey prediction models, this study uses the previous data (from 1980 to 2014) from the website of the World Bank and applies two algorithm models to forecast the electricity consumption in Vietnam. The simulation results show that Fourier Residual Modified GM (1, 1) (abbreviated as FRMGM (1, 1)) is an effective model with an average accuracy of prediction at 99.13%.
Introduction
Worldwide energy consumption is rising fast because of the increase in human population, continuous pressures for better living standards, emphasis on large-scale industrialization in developing countries, and the need to sustain positive economic growth rates. Given this fact, a sound forecasting technique is essential for accurate investment planning of energy production/ generation and distribution. In Vietnam, the electricity consumption forecasting plays a significant role in strategic planning of an electric utility company since many activities need to be planned in advance such as location and construction of new substations, creating new transmission and distribution networks, improving existingsystems, and/or construction of new power generation plants.
The grey system theory, established in the 1980s by Deng [1] , is a quantitative method dealing with grey systems that are characterized by both partially known and partially unknown information [2] [3] [4] [5] . As a vital part of the grey system theory, grey forecasting models with their advantages in dealing with uncertain information by using as few as four data points [6, 7] . These models have been successfully applied in various fields such as tourism [8, 9] , energy [10, 11] , financial and economic [12] [13] [14] , and IC industry [15] .
Because the grey forecasting model has two major advantages, namely fewer samples requirement and simple computation, this study tries to apply two models to estimate the 
is the value at time ti, and n is the total number of modelling data points.
Step 2: Construct 
Step 3:
X is a monotonic increasing sequence which is modelled by the first-order linear differential equation
dX aX b dt  where parameter "a" is called the developing coefficient and "b" is named the grey input.
Step 4: In order to estimate parameter "a" and "b", Eq. (4) is approximated as: (8) is the termed background value, and p is the production coefficient of the background value in the range of (0, 1), which is traditionally set to 0.5.
Step 5: From Eq. (9), the value of parameter "a" and "b" can be estimated using the leastsquare method. That is
Step 6: The solution of Eq. (4) can be obtained after parameter "a" and "b" has been estimated. That is
Step 7: Applying an inverse accumulated generating operation (IAGO) to ) (
can be estimated as:
Fourier Residual Modified GM (1, 1) algorithm
The overall procedure to obtain the modified model is as follows:
Let x be the original series of m entries and v is the predicted series (obtained from GM (1, 1)). On the basis of the predicted series v , a residual series named  is defined as
According to the definition of the Fourier series, the residual sequence of GM (1, 1) can be approximately expressed as
is called the minimum deployment frequency of the Fourier series
[13] and only takes an integer number; therefore, the residual series is rewritten as: Once the parameters are calculated, the modified residual series is then achieved on the basis of the following expression: 
Valuation performances
Regarding the evaluation performance of the volatility model for forecasting, there are some common approaches, including the root of mean square error, mean absolute error, and mean absolute percentage error (MAPE).
This study uses MAPE [16] to identify the grey prediction models with good performance; small MAPE is taken to indicate good forecasting performance. MAPE is defined as follows:
indicates the actual value in time period k; ) (
indicates the forecast value in time period k.
And the grade of MAPE is divided into four levels [17] . More detailed shown in Table 1 . Table 2 . Table 3 shows that the forecasting values in 2019 and 2020 will be over 2738 and 3058 kWh per capita, respectively. This figure indicates that the demand for electricity consumption in Vietnam will grow significantly in the future. This is a reference for the managers in the power sector to make a good decision in planning and development.
Conclusion
The electricity sector is an important industry in the socio-economic development. In
Vietnam, the rapid development of the economy leads to the increasing demand for electric consumption. Through simulation, this study found that FRMGM (1, 1) is the fitting model in order to forecast the electricity consumption demand in Vietnam with an accuracy of 99.13%.
On the basis of this result, this study strongly suggests that FRMGM (1, 1) is an effective tool to model to compare with the proposed model in the current study.
